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Abstract of JP2000174191 

PROBLEM TO BE SOLVED: To prevent a crack and a 
whisker on a tin alloy-plated film by forming a concentration 
gradient so as to increase a content of the alloy content in a 
thickness direction of the film in the case of tin-alloy plating 
external leads. 

SOLUTION: After a lead having a width of 3 mm, a length of 
15 mm and a thickness of 0.15 mm is normally degreased 
and pickled, the lead is tin-bismuth alloy-plated by a plating 
solution containing an organic acid, an organic stannic acid 
(tin concentration of 55 g/l), an organic bismuthic acid 
(bismuth concentration of 0.8 g/1) and an additive of 30 ml/L 
A current density when the plating is started is set to 20 
A/dm2, and a lower layer (near a lead base material) plating 
film 7 of a bismuth content of 0.7 wt.% is formed. Then, the 
density is reduced to 5 A/dm2, and an intermediate layer 
plated film 9 (film thickness of 5 &mu m) continuously 
changing from the bismuth content of 0.7 wt.% to 2.3 wt.% is 
formed. Subsequently, the density is maintained at 5 A/dm2, 
and an upper layer (near a surface) plated film 8 (5 &mu m of 
a film thickness together with the film 7 is formed. 
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